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Continuing Diphtheria Cases Despite Mass Vaccination 


On April 4, 1996 an epidemiology trainee departed Tbilisi for Batumi to assist 
Ministry of Health officials in Ajara with the conduct of a "shoe leather" epidemiologic 
investigation of all cases of diphtheria with onset during the months of February or 
March who were also residents of Ajara. The investigation was prompted by continuing 
cases despite a high vaccination rate: the subject of several discussions involving the 
Department of Public Health, UNICEF, and CDC/Tbilisi. On the one hand, an early 
and notably good completion rate for the one dose diphtheria toxoid mass immunization 
campaign had been reported by Ajara (98% of target, achieved by October, 1995). A 
second dose mass campaign was in process. On the other hand, diphtheria continued to 
occur, seemingly uninfluenced by the high rate of vaccination (Figure 1). 


Figure 1 Diphtheria Cases Resident in Ajara, by Month of Onset, 
January 1995 through March 1996 
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Continuing Diphtheria Cases - Continued 


Figure 2. _ Diphtheria Cases by Onset Date, Feb-Mar, 1996 
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A case of diphtheria was defined as any patient admitted to the Infectious Disease 
Hospitals in Batumi or Kobuleti with fever, sore throat and the presence of a pharyngeal 
membrane (with or without other signs or symptoms), with onset at any time during 
February or March, 1996. There were 29 cases (Figure 2) of which 14 were male and 
15 female, and no fatalities. Incidence declined with increasing age, and no case was 
older than age 50 (Table 1). 


Table 1. Hospitalized Diphtheria Cases by Age Group, Ajara, February-March, 1996 
Ages <1-9 10-19 20-29 30-39 40-49 50 + 
Cases 10 8 4 2 0 


Geographically, cases were scattered throughout Ajara (Batumi City and 3 of the 5 
Talons) without evidence of clustering (Figure 3). Batumi City recorded the highest 
number of cases (n=12), but on a population rate basis (incidence per 100,000) no 
reporting unit had a disproportionate attack rate. 

; Vaccination Status was determined through record inspection, then confirmed by direct 

interview with each case. Any contact with another case and how such contact had been 

managed was also recorded. Age-appropriate complete vaccination was designated "C," 

incomplete vaccination was shown as "I," each dose given during the current mass 

vaccination campaign was denoted "B,” and persons without vaccination were labeled 
0." These data plus the severity of each case are compiled in Table 2. 

In all instances, the diagnosis of diphtheria was made on clinical grounds only, as no 
laboratory confirmation was then available, though this has started again in April . The 


Vol. 1/No. 4 Epidemiology Bulletin 71 


Continuing Diphtheria Cases - Continued 


Table 2. Vaccination Status and Disease Severit htheria Cases, February-March, 1996 


, Ajara Dip 





Severity Non-Toxic | Sub-Toxic | Toxic! Toxic Il Toxic Ill 
(n=19) y | (n=2) (n=6) (n=2) (n=0) 
11 (C+B) 1 (I+B) 1 (+B). | 


Cases 3 (I+B) 1. .(0) 1 (BB) 
and 3 (B) 
Vaccine 1 (BB) 
History (0) 


cases that developed in Ajara in February and March of 1996 were less severe than those 
seen earlier in the epidemic (2). The 11 completely vaccinated persons who were cases 
(38%) were of the mildest form only, showing no toxicity. No fatalities occurred, and 
no toxic-III or hyper-toxic cases were noted. 

Five of the 29 cases were in direct face-to-face contact with a known case during the 
week prior to the onset of their disease. None of these received the immediate antibiotic 
therapy and vaccine as is recommended to prevent diphtheria for contacts of cases. 

Of the 29 cases in Ajara, 26 (89.6%) had received at least one booster dose of 
diphtheria toxoid vaccine in the mass vaccination campaign. Of these, 15 (57.7%) were 
unimmunized or incompletely immunized prior to this booster. Although the numbers 
are too small to be statistically significant, it is noteworthy that the 2% of the population 


Figure 3. Approximate Location of Diphtheria Cases, Ajara, Feb-Mar, 1996 
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Continuing Diphtheria Cases - Continued 
who have yet escaped the mass campaign suffered more than 10% of the cases (3 out of 
29). 


Reported by: A Beridze, S Murvanidze, Ajara Ministry of Health. N Malakmadze, MSF/Holland. 
R Tsiklauri, CDC/Tbilisi. 


Editorial Note: Universal immunization with diphtheria toxoid vaccine is the only 
effective control measure available to protect a population from diphtheria disease. Its 
value is proven by the rarity of the disease in countries in which high rates of 
immunization with diphtheria toxoid vaccine have been achieved and are maintained. 
For example, during the 10 year period 1984-1993, the United States with a population 
roughly 40 times greater than Georgia reported 25 total cases, including 2 years with no 
cases. Conversely, countries that have not achieved and maintained high vaccination 
rates continue to experience diphtheria disease. During the same 10 year period, Georgia 
reported cases every year with 81 total cases. If Georgia had been able to achieve and 
maintain the same level of immunization as the United States, only 2 cases would have 
been expected here during these 10 years. 

The reliable induction of immunity via toxoid vaccine requires a series of at least 3 
priming doses plus 2 boosters. Maintenance of immunity is achieved by regular booster 
injections every 10 years thereafter (see detailed information previously published (J). 
Even the disease itself does not necessarily confer immunity and repeat attacks in 
unimmunized or incompletely immunized persons continue to be demonstrated in Georgia 
and elsewhere. 

The current diphtheria epidemic began in Georgia at the end of 1993 (2). Ajara was 
the site for the earliest cases, has continued to have the highest incidence, and was the 
first region to start the intensive single dose mass vaccination campaign with 2 Lf 
diphtheria toxoid vaccine. By early autumn 1995 this had been achieved with 98% of the 
target population receiving a booster. 

Possible reasons for the continuing development of new cases include the following, 
alone or in combination: 

a. _ there was a bad lot or bad batch of vaccine for the mass vaccination campaign, 

b. _ the cases are among unvaccinated or incompletely vaccinated people, 

c. the cases result from persons with marginal immunity who were exposed to 

other cases but who were not given the protection that case contacts require, 

d. the cases fall into one or more specific age groups that are immunologically 

unprimed, so that 1 booster dose of toxoid vaccine (or even 2 booster doses) are 
insufficient antigenic stimulus to fully protect from disease, 

e. _ the cases are consistent with but are not really diphtheria, and lack of laboratory 

facilities leaves the clinicians unsupported in determining true etiology. 

Case detection in Ajara is now sensitive enough that many of the mildest cases would 
probably not have been reported as diphtheria elsewhere. Indeed, some may not be 
diphtheria at all, but without laboratory support there is no way to know. 

A bad lot or a bad batch of vaccine is unlikely, as there would have been some 
clustering of cases as well as more toxic cases among those not fully primed. ~ 
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There is no absolute antitoxin level which is absolutely protective. Increasing 
numbers of doses result in increasing levels of antibody. In turn this affords increasing 
protection and lower complication rates, including deaths. One dose rapidly boosts 
immunity to very high levels in those individuals who were previously primed, but 
reportedly does very little to those who are not primed (3, 4). Without the increment in 
protection afforded by this mass campaign, Ajara would be seeing much more severe 
disease and fatalities. This has been the experience before in Ajara and would otherwise 
be expected now. The shift to milder cases is anew development, evidence that the 
epidemic is just now beginning to wind down. Further supporting this analysis is the fact 
that 47 fewer cases (a 53% decrease) and no deaths were reported in Ajara in the period 
January through March of 1996 (cases=42) than in the comparable period of 1995 
(cases=89, deaths =5). ie - 

All things considered, some (unquantifiable) combination of Teasons b' through 'e 
previously listed is the most likely explanation for the continuation of cases. 

This investigation confirms that the mass vaccination campaign was successful in 
Ajara. It also affirms the policy decision of the Ministry of Health to push ahead with 
the single dose mass vaccination campaign, as this has produced the greatest benefit 
possible with the $1.1 million dollars in donated vaccine supplies. More vaccination and 
time will see the slow subsidence of diphtheria in Ajara. 

However, contact management remains a big problem, as 5 of the 29 cases had known 
contact with another case but had not received the required vaccine and antibiotic therapy 
in time to prevent their disease. A special room has just been set up in the Tbilisi 
Infectious Disease Hospital for this purpose, using the visits paid to hospitalized patients 
as vaccination and treatment opportunities for these household contacts. 

This investigation also has special significance for Tbilisi, where vaccination coverage 
is lowest (less than 40% of target) and the population density highest. Severe cases and 
deaths continue to occur in Tbilisi. Although the incidence rate is currently lower in 
Tbilisi than in Ajara, more cases and deaths occurred in Tbilisi January through March 
in 1996 (47 cases with 3 deaths) than in the same period in 1995 (8 cases with no 
deaths), showing a trend in the opposite direction from that in Ajara (i.e., a growing 
epidemic). Until the coverage rate in our national capital is in the 95% of target range, 
Tbilisi’s diphtheria epidemic is almost certain to continue to grow and will then take a 
much longer time to subside after the necessary vaccination is completed. 
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Towards the Eradication of Poliomyelitis in Georgia 


On December 9, 1979, a document was signed at the headquarters of the World 
Health Organization (WHO) in Geneva, Switzerland, formally certifying the eradication 
of smallpox from the world (1). When applied to a disease, eradication (a word derived 
from Greek; signifying to pull up by the roots) means the total and complete elimination 
of the disease. A substantial cash reward for reporting possible smallpox cases, the 
immediate investigation of any and all reported and suspicious cases, and a series of in- 
country visits by experts including the inspection of all relevant records, preceded the 
certification of eradication and gave it substance. Indeed, although many alleged cases 
of smallpox have been reported, no single verifiable case has been recorded since the last 
case in Somalia in 1977 and the reward has gone begging. 

Encouraged by the stunning success of smallpox eradication, the world has embarked 
on a similarly ambitious multinational coordinated effort against poliomyelitis, and much 
progress has been made toward this worthy goal (2,3). However, the detection of 
poliovirus requires special efforts, as this virus can hide (unlike smallpox) and the disease 
it causes can be easily invisible to an ordinary disease reporting system. Georgia's 
current reporting system is inadequate and cannot be relied upon for polio. 

Surveillance for acute flaccid paralysis (AFP) with emphasis on immediate case 
investigation must be established. Also, such AFP cases plus some aseptic meningitis 
cases and other neurological syndromes consistent with poliomyelitis should be subject 
to standard virological laboratory investigation. These techniques are absolutely essential 
to assure the detection of poliovirus disease. While the capacity to do virological testing 
for polio was first established in Georgia in the 1960's, since independence the capability 
has lapsed due to energy and material resource constraints. Restoration of the Ministry 
of Health's previous virological technology is urgently required. 

Within the National Center for Disease Control (Tbilisi) there is a Ph.D. virological 
specialist who has been working since 1983 with this disease and has been certified by 
WHO for work on polio diagnosis. There are also other qualified technicians, plus some 
equipment including cell culture and other virological ware formerly dedicated to polio. 
The startup and complete operational costs for one year amount to $6,500. An inverted 
microscope with 4x and 10x objectives is also required to restore full capacity. 
Reported by: Kutateladze TN, Ph.D., National Center ‘for Disease Control. 
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Bronchial Asthma 


To understand the epidemiology of bronchial asthma (BA) in Georgia and to quantify 
its impact on the nation's health, existing official reporting data as well as other less 
formal sources were sought for analysis in the event that such data might prove adequate. 
Data regarding new cases of the disease among adults and children, and numbers of 
patients enrolled for care with BA were available from the Department of Health 
Statistics and Medical Information of the MOH. Data on global asthma prevalence and 
asthma mortality in Georgia were culled from a 1993 academic thesis for doctor of 


medicine degree (1). 


Figure 4. Bronchial Asthma, New and Enrolled Cases, Adults 1974-1993, 
Children, 1970-1994 
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Figure 5. Bronchial Asthma in Tbilisi Figure 6. Bronchial Asthma in Kutaisi 
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Figure 4 shows officially reported data for the whole country, while Figures 5 and 6 
display the Tbilisi and Kutaisi component data respectively. In all three figures, the Y 
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Bronchial Asthma - Continued 


axis is the per cent of the total adult or total child population reported as adult or child 


asthma cases. A steady rise in 
Figure 7. Total Death Rate and Bronchial Asthma enrollment is suddenly aborted 


Mortality, Georgia, 1979-1990 after independence (1991). 
Despite their different climatic 
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period shown. 

Figure 7 uses a logarithmic 
scale to show trends over time. 
While the total death rate 
appears flat, the mortality from 
asthma multiplies ten-fold in just seven years, to peak in 1986, and then falls the same 
distance only four years later. : : 

Reported by: A Telia, Children Republican Rehabilitation Center, N Khetsuriani, R Gvetadze, 
CDC/Tbilisi. 
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Editorial Note: Asthma remains a poorly understood condition, despite considerable 
clinical and epidemiological research. Probably the main reason is the lack of a 
completely satisfactory definition for asthma. Common to the accepted definitions is the 
concept of "widespread narrowing of the airways that changes its severity either 
spontaneously or as a result of treatment (2)."_ While it is also true that such narrowing 
should not be due to cardiovascular disease and should be a result of increased 
responsiveness to various stimuli, reversible airway narrowing can also occur in 
obstructive lung disease and in emphysema. This has made it difficult to translate these 
definitions into useful ones for field studies. 

However defined, the disease is intermittent and characterized by recurrent episodes 
of cough, chest tightness, difficulty in breathing, and wheezing. Between 5%and 10% 
of all children are affected at some time with asthma, and almost 90% of those have their 
first episode before their fifth birthday. Asthma is the most common chronic lung 
disease of children worldwide, is a leading cause of emergency visits and admissions to 
hospitals, and is the source of much school absenteeism (3). ; 

There are no real incidence or prevalence data for this important disease in Georgia, 
simply the number of officially reported newly diagnosed cases and the number of 
patients who chose to stay enrolled, and this is a poor substitute that severely 
underestimates the true numbers. The prevalence of BA worldwide is much higher than 
official Georgian sources show, except for a few countries where the disease is very rare. 
Another issue is that the definition of asthma changed in the early 1980's making 
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Bronchial Asthma - Continued 
comparisons difficult before and after the change. Finally, the disruptions following 
independence and their effects on the health services make nonsense of official reports 
after 1990. Only now is a sense of order and routine beginning to re-emerge. 

\ 


Figure 8. Bronchial Asthma, Reported Prevalence from Various Sources, To. 
Show Wide Variation 





Similarly, although much of the world has experienced some large increases in asthma 
mortality over the approximately 20 year period between 1970 and 1990, a tenfold rise 
is unheard of elsewhere. That increase was attributed to what may be safely regarded 
now as overly aggressive treatment with corticosteroids and certain bronchodilator 
aerosols. Whether one can attribute a portion of these changes in Georgia to the same 
overtreatment is conjectural, and will probably remain so in the absence of meticulous 
studies. What is certain is that existing data are inadequate and only new carefully 
acquired information will shed light where there is now yet darkness. a 

An important step in this direction is the International Study of Asthma and Allergies 
in Childhood (ISAAC) which Georgia joined in 1995. Two surveys using ISAAC 
protocol have now been carried out: in Tbilisi in 1995 (by the Department of 
Epidemiology and Immunogenetics of Allergic Diseases, Tbilisi State Medical 
University) and in Kutaisi in 1996 (by CDC/Tbilisi in collaboration with the above 
Department). Analyses are in process and results will be published when available. 
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Endemic Goiter - a Public Health Problem? 


Endemic goiter (pathological swelling of the thyroid gland, resulting from dietary 

iodine deficiency) is a known problem in mountainous regions of Georgia. Anecdotal 
reports of increasing numbers of goiter cases in these areas have stimulated efforts to 
verify and quantify the magnitude of this problem. Two studies are described, covering 
different regions of Georgia during two recent periods. 
Study 1: During 1990 and 1991, 1,234 children and adolescents, all <18 years of age, 
were surveyed by an interested group of physicians specializing in endocrine disorders. 
This was not a random sample, nor was it systematized in any meaningful way, as such 
was not possible. The descriptor “opportunistic grab sample" applies, as participants 
were gathered from all willing age-appropriate residents of encountered villages along 
the road. Only history and physical examination were carried out, as the survey was 
done on site in Svaneti and Ajara (mountainous regions), as well as in Telavi and 
Ozurgeti (lowland regions). 

The surveyed population included 103 children <3 (8.3%), 313 ages 3-6 (25.4%), 
399 ages 7-14 (48.5%), and 217 ages 15-17 (17.6%). No cases of cretinism, obvious 
hypothyroidism or thyrotoxicosis were encountered. 


Table 1. Thyroid Physical Examination Results, by Per Cent of Total, 1990-1991 Opportunistic Survey 


Thyroid Size Males (n=594) Females (n=640) Total (n=1,234) 
Normal and Enlarged: 1a 74.6% 65.1% 70.3% 
Enlarged: ib 21.2% 25.5% 23.4% 
Enlarged: 2 4.2% 7.8% 6.1% 
Enlarged: 3 0.0% 1.6% 0.2% 
Enlarged(1b, 2, 3) Total 25.4% 34.9% 29.7% 


In the WHO classification used, meaningful enlargement is confined to the three 
categories labeled 1b, 2, and 3. Almost 30% of the encountered population had 
detectable meaningful enlargement, with females disproportionately affected. When 
sorted by age, enlargement was found to be most prevalent in the 7-14 year age group. 
When sorted by residence, children less than 7 years of age from mountainous sites had 
he highest prevalence of enlargement. If this were a representative sample, randomly 
selected, these results would be highly statistically significant. 
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Study 2: In 1994, the same group of investigators carried out another survey using 
exactly the same methods. This time a mixed sample of 1,364 adults and children was 
examined, But the sites for the opportunistic cross section were selected with the fallout 
from the April 26, 1986 Chernobyl accident in mind. Radioactivity level was increased 
in West Georgia after Chernobyl. Selected from West Georgia were Tskaltubo and Tsipa 
(endemic goiter, known iodine deficiency), and Batumi and Poti (not endemic for goiter, 
no iodine deficiency); selected from East Georgia was Tsnori (no iodine deficiency). 


Table 2. Thyroid Physical Examination Results, by Per Cent of Total, 1994 Opportunistic Survey 
Sites with Some Previous Contamination from Chemoby! No Contamination 


Thyroid Size Batumi Pot Tskaltubc Tsipa Tsnon 

(n=395) (n#355} (n=334} (n=124) (n=256) 
Normal and Enlarged: 1a 79.0% 78.3% 715% 76.6% 93.3% 
Enlarged: 1b 14.1% 18.6% 18.6% 15.3% 5.3% 
Enlarged: 2 6.9% 3.1% 3.9% BAN 0.8% 
Enlarged: 3 0.0% 0.0% 0.0% 0.0% 0.0% 
Enlarged (1b, 2, 3) Total 21.0% 21.7% 22.5% 23.4% 6.1% 


Participants from the selected sites with some previous radioactive contamination from 
Chernobyl were found to have more than 3 times the prevalence of meaningful thyroid 
enlargement than those from the single site in East Georgia. When sorted by age, this 
was highest in participants less than 18 years of age. Again, if this were a representative 
sample, randomly selected, such results would be highly statistically significant. Also, 
the method employed does not allow for comparisons to be made between the 2 study 
groups nor for interpretations of any changes during the time interval between the 
studies, 

Further studies using different methods are being planned. Palpation alone is only an 
efficient screening method. Ultrasound offers a more objective measuring tool for 
enlargement, and chemical tests exist for the assessment of thyroid function and hormone 
levels but are expensive. 

Reported by: D Metreveli, K Mikadze, N Margvelashvili, M Tshovrebashyili, N Beridze, M 
Gvaharia, I Homeriki, N leashvili, M Koplatadze, M Karsanidze, Georgian Endocrinologicat 
Center. 


Editorial Note: These 2 studies are inconclusive yet they offer us a glimpse of what may 
prove to be more than one serious public health problem. 

Although endemic goiter can be disfiguring, there is a much more subtle and ominous 
outcome of iodine deficiency in a population. This is the impairment of brain 
development in the fetus of an iodine-deficient mother. Result: increased mental 
deficiency, still birth, spontaneous abortion, congenital anomalies, deaf mutism, and 
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spastic diplegia. All of these disorders can be prevented by correction of the iodine 
deficiency before pregnancy(/). lodized salt has proved itself as the preferred method. 

The thyroid gland produces a hormone, thyroxine, that is essential for normal growth 
and development. Dietary iodine is necessary to make this hormone. Functional 
deficiency of this hormone or an insufficiency of iodine (hypothyroidism), depending on 
Severity and the stage of human development when it occurs, can result in poor growth, 
severe mental retardation and death. Congenital hypothyroidism (cretinism) is not from 
iodine deficiency but a problem of primary hormone deficiency. It is generally screened 
for in the developed world, and can be effectively treated. 

Endemic cretinism is quite different. The association of endemic goiter and the 
endemic cretinism that often accompanies it with iodine deficiency has long been 
recognized (2). Endemic goiter may affect as many as 200 million persons globally. It 
is chiefly a disease of the poor, isolated, and undeveloped regions of the world (3). The 
altered thyroid function in endemic goiter mirrors the deficiency of iodine which is its 
root cause. The avidity of the gland for iodine is increased. 

Iodine is widely distributed over the earth, but different soils vary widely in iodine 
content, and the amount of iodine in edible plants depends largely on the iodine content 
of the soils in which they grow. Iodine content of foods of animal origin also varies 
widely, but marine fish are an excellent source averaging 40 times the iodine content of 
freshwater fish. Because of the wide variability in geographical and other factors, the 
iodine content of diets from food tables is impossible to estimate; individual assays are 
tequired. lodized salt is a very inexpensive, very effective way to convert an iodine 
deficient population into a normal one. Iodized salt must be used, not merely available. 

The first study indicates that Georgia's well known endemic goiter problem still exists 
and has not been corrected. Endemic goiter may be said to exist when more than 10% 
of the children and adolescents in a population have meaningfully enlarged thyroid glands 
(enlargement at the level of Ib, 2, or 3). This is an arbitrary epidemiological definition 
that allows for the 5-8% of children and adolescents (and a somewhat smaller percentage 
of adults) of any “normal” population that will have enlarged thyroids for a variety of 
reasons. 

The second study gives one additional concern: the potential for thyroid cancer. 
When an iodine deficient area, such as the mountains of West Georgia, becomes 
contaminated with fallout containing radioactive iodine as happened after Chernoby! (4), 
the food chain becomes contaminated. Persons with iodine deficiency greedily take up 
and concentrate this radioactive iodine in the thyroid gland, and then experience a higher 
than expected incidence of thyroid cancer over subsequent decades. Persons with normal 
iodine level have no special or increased need for iodine and are thus protected from this 
problem. 

This is not intended to be alarmist nor to create headlines of fear in Georgia. Indeed 
many countries experienced far worse fallout from Chernobyl than Georgia and none of 
this potential for cancer increase has yet revealed itself as reality. But much of the 
potential for cancer could have been avoided if the primary iodine deficiency had already 
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been effectively abated. 

It is clear that Georgia has iodine deficient populations and that the promotion of 
iodine supplemented foodstuffs, especially iodized salt, is a legitimate government public 
health concern. It is also clear that simply making iodized salt available, as was done 
during Soviet times, has not worked. If the Soviet State couldn't effectively address this 
problem, let not the independent and free Republic of Georgia long continue this neglect. 
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Response to Diphtheria Toxoid Vaccination 


Late last year CDC/Tbilisi conducted a serological study in collaboration with the 
regional health authorities in Kakheti, testing the response of a Georgian population to 
the single dose diphtheria toxoid vaccine being used in the current mass vaccination 
campaign. It was planned that 75 randomly selected adult men and women in each of 
four preselected age groups would be bled on the day of vaccination and again by 
appointment one month later. A questionnaire regarding possible reactions to the vaccine 
was administered on the second visit. After being centrifuged, fresh sera were 
maintained in a frozen state. 

Compliance was excellent, and 251 (83.7%) out a possible 300 questionnaires were 
completed and serum pairs collected. The frozen sera were sent to CDC/Adlanta for 
neutralization assay, using dry ice, special shipping containers, and rapid air freight. 
The specimens arrived in good condition. cor 

Data on reported reactions to vaccination were entered into a special epidemiologic 
software, Epi Info, so as to facilitate analysis. On 04 April, 1996, CDC/Thilisi received 
the results in the form of neutralization titers for the coded serum pairs. The serologic 
data were then entered into the same record files as the reaction data so as to allow any 
correlation between serological status and possible reactions to be discovered. 

Redness and induration were reported by 12 (4.8%), local swelling by 9 (3.6%), and 
fever (unmeasured) was reported by 4 (1.6%) of the 251 respondents. No other reactions 
were reported. All of the reported reactions occurred among the 202 (81.5%) who could 
be termed “primed” of the 248 respondents for whom we had a vaccination history. No 
unprimed person reported any reaction. ; 

Serological results from Kakheti are shown in Figure 9. Before vaccination (left side 
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Response to Diphtheria Toxoid Vaccination - Continued 
of the graph), a large proportion of each age group had antitoxin antibody levels below 


igure 9. Seroconversion by Age Group, 1 Dose Diphtheria Toxoid Vaccine( <5 LA 
Kakheti, November-December, 1995 
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the accepted threshold for protection (0.1 IU/ml). One month later, a dramatic change 
is evidenced and a huge improvement in protection is appreciable. This improvement is 
not evenly distributed across all four age groups, however. In the 40-49 year age group, 
37.7% appear to remain unprotected and in the 50-59 year age group, 29.8 % appear to 
remain unprotected. 

Reported by: G Gozalishvili, Z Datishvili, § Kochladze, N Aivazashvili, T Teimurazishvili, Telavi. 
R Abelashvili, N Kartlelishvili, Z Durglishvili, Gurjaani. CDC/Tbilisi Staff and Trainees. 


Editorial Note: Regarding serological evidence of immunity, the following is quoted 
directly from a manuscript in publication as a textbook chapter by the late Iain Hardy at 
the time of his death (1): 

"Immunity to diphtheria presumably involves both humoral and cell-mediated immunity to multiple 
antigens of C. diphtheriae. However in practice, only the level of diphtheria antitoxin (antibodies 
to diphtheria toxin) is measured. Based on the level of antitoxin associated with Schick test 
conversion, and studies of levels of circulating antitoxin in patients at the time of hospitalization 
with clinical diphtheria, it is generally agreed that persons with levels below 0.01 IU/ml have no 
protection against diphtheria, and increasing levels above that correspond to increasing levels of 
protection. Some authorities differentiate 0.01 [U/ml as the minimum protective level, and state 
that levels from 0.01 to 0.1 TU/mi confer relative or partial protection, levels of 20.1 1U/ml 
provide more reliable protection, and levels 21.0 [U/ml confer long-term protection. However no 
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level of antitoxin provides absolute protection against clinical diphtheria. 

Formerly the Schick test was widely used to determine population immunity to diphtheria, but 
this test is now rarely used. The test is performed by injection of a small standardized quantity of 
diphtheria toxin intradermally in one arm, with a control injection of diphtheria toxoid in the 
opposite arm. The resuh is determined after 24 to 48 hours and again five to seven days after 
inoculation. A positive erythematous skin reaction to toxin, but not to toxoid, indicates 
susceptibility. The antitoxin level at which Schick test conversion occurs is around 0.03 [U/ml. 

Several assays for determination of diphtheria antitoxin level in serum have been developed. 
The “gold standard” tests are neutralization assays: in vive tests performed in animals and the more 
convenient but equally accurate in vitro cell culture methods. Assays that are simpler and/or less 
costly than neutralization tests include ELISA and hemagglutination tests, but while these tests are 
acceptable for population surveys, they lack sensitivity compared to neutralization tests for 
antitoxin levels below 0.1 [U/ml and are therefore not suitable for assessment of the individual 
patient. Use of a radioimmunoassay has been reported. This test correlated well with the Schick 
test and would also be acceptable for population screening, but in the limited number of samples 
tested in comparison with neutralization assay, there were a number of falsely high results, again 
limiting its usefulness for the individual patient.* 

This must be interpreted in light of the age distribution of cases (Table 5). For the 
period 1993 through all of 1995, a total of 524 cases of diphtheria were reported from 
Ajara and Tbilisi. But only 47 cases (9.0%) were in the 40 and above age group, and 
this age group makes up approximately 38% of their population. So, although the people 
40 and above appear to be vulnerable to diphtheria by serological evidence, the actual 
experience’ shows the risk to this age group is disproportionately small. Conversely, 
younger age groups are bearing a disproportionately large share of the cases and this is 
where vaccination is most needed. 


It may be important to note that the actual vaccine used during this time in Kakheti 
was from the Serum Institute of India, and was labeled “ <5 Lf.” 


Table 5. Ajara and Tbilisi Diphtheria Cases, 1993-1995. 


Age Groups Ajara Thilisi Total 
<1-4 47 27 74 
§-9 68 24 92 
10-14 58 26 84 
15-19 Ka) 14 45 
20-29 83 26 109 
30-39 43 30 73 
40-49 14 15 29 
50-59 12 18 
60+ 1 3 
Total 349 175 "$24 
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